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Introduction
Neck/shoulder pain is common in adults (Croft et al 2001), 
with annual prevalence rates over 50% (Chiu and Leung 
2006), and constitutes a significant personal and community 
health burden. The term neck/shoulder pain rather than 
neck pain is generally used, as neck pain often manifests 
in the trapezius muscle. Neck/shoulder pain was previously 
considered an adult complaint, but recent research has 
shown that many people experience their first episode before 
adulthood. There have been no studies of adolescent life or 
point prevalence, but year prevalence rates for 14 year olds 
of 20% have been reported (Niemi et al 1997), and month 
prevalence rates have ranged from 9% to 53% (Murphy 
et al 2004, Wedderkopp et al 2001). In the only study of 
Australian adolescents, week prevalence of neck pain was 
reported by 22% of girls and 11% of boys (Grimmer et al 
2006). In general, adolescent prevalence rates approach 
those in adults (Palmer et al 2001). Adolescent neck/shoulder 
pain has been reported to be associated with a number of 
different factors, such as being female (Vikat et al 2000), 
negative psychosocial factors (Niemi et al 1997, Vikat et al 
2000), or very high or low activity levels (Vikat et al 2000). 
However, no studies have adequately investigated sitting 
spinal posture as a risk factor for adolescent neck/shoulder 
pain.
Specific spinal postures have been associated with neck/
shoulder pain in adults (eg Szeto et al 2005). The hypothesised 
relationship between spinal posture and neck/shoulder pain 
relates to influences of spinal posture on kinematics, motor 
control, and spinal loading. Altered craniocervical postures 
(especially head protraction) have been reported to alter 
cervical spine kinematics (Edmondston et al 2005). Altered 
cervical kinematics may then create altered strain on spinal 
structures, potentially leading to pain (Reitman et al 2004). 
This relationship is partially supported by cross-sectional 
associations between neck pain and altered cervical 
kinematics (Szeto et al 2005). Furthermore, sitting lumbo-
pelvic posture can alter activation of the deep cervical flexors 
(Falla et al 2007), and thus possibly influence cervical spine 
posture and neck/shoulder pain (Falla et al 2007).
However, just two studies have investigated the link 
between specific spinal postures and adolescent neck/
shoulder pain. Hertzberg (1985) observed that increased 
thoracic flexion and ‘lateral pelvic tilt’ (not defined) were 
not associated with adolescent neck/shoulder pain, but one 
or more ‘postural deviations’ (not defined) were associated 
with neck/shoulder pain. Murphy et al (2004) failed to 
detect associations between trunk or neck posture and neck/
shoulder pain, but their method of postural measurement 
was categorical, with flexion categorised as > 20 degrees or 
> 45 degrees. Importantly, these two studies did not consider 
the effect of gender on the relationship between posture and 
neck/shoulder pain, despite evidence that gender influences 
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adolescent sitting posture (Dunk and Callaghan 2005) and 
neck/shoulder pain (Vikat et al 2000).
The research questions addressed in this study were 
therefore:
What is the prevalence of neck/shoulder pain in 1. 
Australian male and female adolescents?
What is the sitting spinal posture of male and female 2. 
adolescents?
Is the sitting spinal posture of adolescents with neck/3. 
shoulder pain different to the posture of those without 
neck/shoulder pain?
What is the relationship between adolescent neck/4. 
shoulder pain and sitting spinal posture, taking account 
of gender?
Method
Design
A cross-sectional epidemiological survey was conducted as 
part of the longitudinal ‘Raine’ child health study (http://
www.rainestudy.org.au/). This study is investigating a 
range of child health and development issues and started 
as a pregnancy cohort of women attending King Edward 
Memorial Hospital for Women, Perth, between 1989 and 
1991. The children have been followed at birth, 1, 2, 3, 5, 8, 
10, and now 14 years of age. For the current study, eligible 
families were contacted and invited to participate at around 
the time of the adolescent’s 14th birthday. Families agreeing 
to participate were sent consent forms and questionnaires 
for completion by primary and secondary carers, and 
appointments were arranged for physical assessments of the 
adolescents and both carers. 
Participants
At the 14 year follow-up, of the 2868 children included at 
birth, 651 were no longer eligible for the study: 32 (1%) had 
died, 207 (7%) had been lost to follow-up, and 412 (14%) 
had withdrawn. Of the remainder, 357 (12%) agreed to 
participate but did not complete any assessment, with 1860 
(65%) providing some data. Neck/shoulder pain data were 
available for 1597 adolescents (72% of those eligible, 781 
females, 816 males) with spinal posture and spinal pain 
data available for 1470 adolescents (66% of those eligible, 
757 females, 713 males). There were no exclusion criteria. 
Participants had a mean age of 14.1 years (SD 0.2), height of 
1.64 m (SD 0.08), and weight of 57.7 kg (SD 13.2).
Outcome measures
Adolescents completed a series of questionnaires on a laptop 
at the assessment centre with the help of a research assistant. 
The questionnaires contained 130 multiple choice questions 
concerning a broad range of physical, medical, nutritional, 
psychosocial, and developmental issues and took about one 
hour to complete. Participants answered ‘Yes’ or ‘No’ to 
questions relevant to the prevalence of neck/shoulder pain: 
Have you ever had neck and shoulder pain? (life prevalence) 
Has your neck/shoulder been painful in the last month? 
(month prevalence) Is your neck/shoulder painful today? 
(point prevalence). The life prevalence question is very 
similar to that used by Chiu and Leung (2006), which was 
shown to be reliable.
Spinal posture (seven angles) during sitting was then 
measured from photographs. Retro-reflective markers were 
placed on the right outer canthus, right tragus, C7 and T12 
spinous processes, anterior superior iliac spine, and greater 
trochanter. Participants were instructed to ‘Sit with your 
hands half way up your thighs with the palms up, sit like 
normal and relax, look straight ahead.’ Lateral photographs 
were taken with each participant sitting on a stool (adjusted 
to their popliteal height) during three different postures: a) 
looking straight ahead, b) looking down at their lap, and c) 
in a slumped position (Figure 1). The first two postures were 
chosen to represent common seated postures, with the last 
position included to allow calculation of difference between 
Figure 1. A participant in the three sitting postures: a) looking straight ahead, b) looking down, and c) slump sitting with retro-reflective 
markers on the right outer canthus, right tragus, C7 and T12 spinous processes, anterior superior iliac spine, and greater trochanter.  
The markers on the knee and ankle were not used in this study. The markers under the chair indicate vertical.
A B C
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upright sitting and slump sitting. Marker points were 
digitised using the PEAK motion analysis systema and head 
flexion, neck flexion, craniocervical, craniothoracic, trunk, 
lumbar, and anterior pelvic tilt angles were calculated, as 
shown in Figure 2. This method has demonstrated reliability 
(Perry et al in press).
Data analysis
For all analyses, point and month prevalence rates were 
calculated as a percentage of the whole cohort. Descriptive 
statistics are presented for the life, month, and point 
prevalence of neck/shoulder pain. Chi-squared analysis 
was used to assess the difference between genders for 
prevalence. The effect of individual angles on neck/shoulder 
pain after controlling for gender differences was assessed 
using logistic regression models (entry method). Alpha 
probability level was set at p < 0.05 for all comparisons.
Results
Prevalence of neck/shoulder pain and gender
Life, month, and point prevalence rates for adolescent neck/
shoulder pain were 47%, 29%, and 5% respectively. Life 
prevalence was about 10% higher (p < 0.001) in females 
than males, month prevalence was 12% higher (p = < 0.001), 
but point prevalence was similar (p = 0.48) for females and 
males (Table 1).
Figure 2. Illustration of the calculation of the angles 
defining spinal posture during sitting for: a) head flexion, 
b) neck flexion, c) craniocervical angle, d) cervicothoracic 
angle, e) trunk angle, f) lumbar angle, and g) pelvic tilt.
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Spinal posture and gender
When adolescents were sitting looking straight ahead they 
had a mean head flexion of 71 degrees (SD 10), neck flexion 
of 52 degrees (SD 9), craniocervical angle of 161 degrees 
(SD 12), cervicothoracic angle of 149 degrees (SD 8), trunk 
angle of 232 degrees (SD 11), lumbar angle of 129 degrees 
(SD 18), and pelvic tilt angle of 5 degrees (SD 15).
There were differences in angles between males and females 
when sitting looking straight ahead, when sitting looking 
down, and in the change from looking straight ahead to 
slump sitting (Table 2). Gender differences were generally 
small around the head and neck, and larger in the trunk.
Life prevalence of neck/shoulder pain, spinal 
posture and gender
There were some small differences in trunk angle between 
adolescents who had ever had neck/shoulder pain and those 
with no experience of neck/shoulder pain when sitting 
looking straight ahead and looking down (Table 3). Seven 
separate logistic regressions examined the value of each 
angle when sitting looking straight ahead in predicting 
neck/shoulder pain ever, controlling for gender (Table 4). 
No angle predicted neck/shoulder pain ever after controlling 
for gender (range of adjusted OR 0.99 to 1.00, range of 95% 
CI 0.98 to 1.01). There were also no significant interactions 
between gender and any angle on neck/shoulder pain ever, 
as demonstrated in Figure 3.
Discussion
Prevalence of neck/shoulder pain and gender
This is the first study to document the life prevalence of neck/
shoulder pain; it demonstrates clearly that neck/shoulder 
pain in Australian adolescents is common, and a potential 
source of present and future disability. Given that prior 
neck/shoulder pain is a strong risk factor for future neck/
shoulder pain in adults (Croft et al 2001), this emphasises 
the importance of research into adolescent neck/shoulder 
pain to inform appropriate clinical management. Our study 
is also the first to measure point prevalence for adolescent 
neck/shoulder pain, which is close to that which we have 
observed for back pain in the same cohort. It suggests that 
in an average classroom, one or two children may have 
neck/shoulder pain on any day. The week prevalence for 14 
year old Australians reported by Grimmer et al (2006) lies 
midway between our point and month prevalences.
The greater life and month prevalence of neck/shoulder pain 
in females is consistent with the literature on adolescent 
(Grimmer et al 2006, Niemi et al 1997, Vikat et al 2000) 
and adult (Croft et al 2001) neck/shoulder pain. This may 
partly result from a different pattern across genders for 
certain risk factors such as stress (Rudolph and Flynn 2007) 
or computer use (Straker et al 2007). Also, females usually 
Table 1. Prevalence of neck/shoulder pain in participants.
Life Month Point
Participants n with 
pain
n of 
participants
% n with 
pain
n of 
participants
% n with 
pain
n of 
participants
%
Female 406 781 52 271 780 35 37 780 5
Male 342 816 42 187 815 23 45 813 6
Total 748 1597 47 458 1955 29 82 1593 5
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reach puberty before males, so by the age of 14 they have 
undergone a longer period of rapid growth, which is a risk 
factor for spinal pain (Duggleby and Kumar 1997).
Spinal posture and gender
Differences in spinal posture between males and females 
during sitting ranged from 2 to 13 degrees. Only one other 
study (Briggs et al 2004) has documented habitual cervical 
posture in adolescents during sitting, observing head and 
neck flexion angles that were respectively 14 and 3 degrees 
higher than ours, in a group of 13–17 year olds. These 
differences may relate to their small sample size (n = 32) 
and to the posture assumed with eyes closed. Our study is 
the first to document thoracic, lumbar, and pelvic angles in 
adolescents during sitting, a position that is a possible risk 
factor for neck/shoulder pain in adolescents (Murphy et al 
2004). Other studies have documented thoracic, lumbar, 
and pelvic angles in adolescents during standing (eg Mac-
Thiong et al 2004, Poussa et al 2005), but comparison of 
values with this study is difficult as different definitions of 
angles were used.
Table 4. OR (95% CI) of angle predicting neck/shoulder pain ever adjusted for gender.
Angle (deg) Looking straight ahead Looking down Looking down minus straight 
ahead
Head flexion 0.99 
(0.98 to 1.00)
1.00 
(0.99 to 1.00)
1.00 
(0.99 to 1.01)
Neck flexion 1.00 
(0.99 to 1.01)
1.00 
(0.99 to 1.01)
1.00 
(0.99 to 1.01)
Craniocervical 1.00 
(1.00 to 1.01)
1.00 
(1.00 to 1.01)
1.00 
(0.99 to 1.02)
Cervicothoracic 0.99 
(0.98 to 1.01)
1.00 
(0.99 to 1.01)
1.00 
(0.99 to 1.01)
Trunk 0.99 
(0.98 to 1.00)
0.99 
(0.99 to 1.01)
1.00 
(0.98 to 1.01)
Lumbar 1.00 
(0.99 to 1.00)
1.00 
(0.99 to 1.00)
0.99 
(0.98 to 1.01)
Anterior pelvic tilt 1.00 
(1.00 to 1.01)
1.00 
(1.00 to 1.01)
1.01 
(0.99 to 1.02)
Pain
Pain
Male Female
Gender
Ce
rv
ico
th
or
ac
ic 
an
gl
e 
(de
gr
ee
s) No Pain
No Pain
120
130
140
150
160
170
180
Figure 3. Median (IQR) cervicothoracic angle when 
looking straight ahead during sitting of male and female 
adolescents with and without neck/shoulder pain. The 
horizontal bar is the median, the lower boundary of the 
box is the 25th percentile, the upper boundary is the 75th 
percentile, and the error bars represent 1.5 interquartile 
ranges either side of the interquartile box.
In adults, there have been few studies of habitual cervical 
sitting postures (Grimmer 1996, Szeto et al 2002, Szeto et 
al 2005). Szeto et al (2002) observed neck flexion angles of 
around 55 degrees in symptomatic and asymptomatic adult 
females during relaxed sitting, which were similar to those 
seen in our study. Szeto et al (2005) observed head flexion 
angles of 67 degrees in asymptomatic female adults, which 
were also similar to those seen in this study, although the 
women were engaged in typing which limits comparison. 
Grimmer et al (1996) measured cervical posture with linear 
data, thus prohibiting comparison with our angular data. 
Hence there is only limited evidence to suggest that adult 
and adolescent sitting postures are similar, and further 
investigation is needed.
Gender differences in non-adult cervical habitual posture 
have previously been documented by Briggs et al (2004), 
who noted greater neck and head flexion in 4–17 year old 
girls than boys whilst sitting at rest. These results conflict 
with our findings of similar or less head flexion and less 
neck flexion in females than in males, and may also be 
due to their inclusion of younger children, sitting with eyes 
closed, or their small sample size.
This is the first study to document differences between 
genders in thoracic and lumbar sitting posture in adolescents. 
The greater tendency towards more erect sitting postures in 
adolescent females when looking straight ahead and looking 
down may have anatomical and/or behavioural roots, and 
further work is necessary to examine this. Given the more 
extended sitting posture of females, greater differences 
between looking straight ahead and slumped postures in 
females than males are to be expected. A recent adult study 
also showed females had greater lumbopelvic extension in 
sitting than males (O’Sullivan et al 2006), suggesting that 
the differences observed during adolescence in our study 
may be maintained at adulthood.
Life prevalence of neck/shoulder pain, spinal 
posture and gender
When males and females were analysed together, those with 
a history of neck/shoulder pain ever had a similar pattern of 
postures to the whole female group. Since females had a 
greater prevalence of neck/shoulder pain, this suggested that 
most of the differences in postures between neck/shoulder 
pain and non-neck/shoulder pain groups could be explained 
by gender. The analyses confirmed this as no posture 
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associations remained after controlling for gender. These 
are the first precise reports of such associations between 
pain, posture, and gender in adolescents.
In adult studies assessing the association between habitual 
posture and neck/shoulder pain, Szeto et al (2002) noted a 
trend for an increase in head flexion in symptomatic females, 
and other studies have noted that the analogous posture of 
forward head posture is increased in neck/shoulder pain 
sufferers (Griegel-Morris et al 1992, Haughie et al 1995). 
However, with the exception of Szeto et al (2002), who used 
a female sample, these did not adjust for gender in their 
analyses and only Haughie et al (1995) measured sitting 
postures. Significant associations (Harrison et al 2004) and 
trends (Szeto et al 2002) for increased habitual neck flexion 
and adult neck/shoulder pain have also been observed, 
backed up by findings during office work tasks (Ariens et al 
2001). However, it should be noted that Harrison et al (2004) 
did not adjust for gender in their analysis, and only Ariens 
et al (2001) measured posture in sitting. No adult studies 
have assessed the relationship between thoracolumbar spine 
postures and neck/shoulder pain, although Falla et al (2007) 
reported that different lumbopelvic postures altered patterns 
of muscle activation of the deep neck flexors.
Previous work on adolescent habitual posture has not 
considered the proximity of postures to the end of range. 
This may be an important consideration, because end of 
range lumbar spine postures in adults are associated with 
low back pain (O’Sullivan 2000). However in the current 
study, proximity of habitual posture to spinal end of range 
flexion (slump sitting) did not influence neck/shoulder pain 
after controlling for gender.
The lack of associations between neck/shoulder pain 
and posture after accounting for gender may have been 
due to a number of issues. It could be argued that using 
photographs to measure spinal posture in an institution may 
not reflect real ongoing posture. However, previous work 
in adult populations (Szeto et al 2005) has detected little 
change in cervicothoracic posture across time when typing, 
suggesting that habitual postures may be quite stable. Neck/
shoulder pain is unlikely to be a single discrete condition, 
and different postural presentations may be linked with 
different subgroups of neck/shoulder pain. Such association 
may have been lost in the current analysis through a ‘wash-
out’ effect as has been demonstrated in the lumbar spine 
(Dankaerts et al 2006). There was no accounting for pain 
intensity, level of disability, or neck/shoulder pain behaviour 
in these subjects which may have also influenced the results. 
Further, other gender-related factors including physical 
fitness (cardiovascular fitness, muscle performance, motor 
competence), activity patterns (information technology use, 
moderate and vigorous physical activity) and psychosocial 
factors (depression/anxiety, life stresses) may mediate or 
interact with posture and neck/shoulder pain, and thus 
require investigation.
What is clear from this study is that neck/shoulder pain is 
prevalent in adolescents, with females more at risk than 
males. Females and males posture themselves differently 
in sitting, with females displaying more lumbar lordosis 
and thoracic extension. However there is no clear linear 
relationship between neck/shoulder pain and sitting spinal 
posture. Clinicians should therefore be cautious when 
interpreting individual adolescent posture as a cause of 
neck/shoulder pain.
Footnotes: aPEAK Performance Technologies Inc, 
Centennial, CO, USA.
Ethics: The ethics committees of Curtin University of 
Technology and Princess Margaret Hospital approved this 
study.
Acknowledgements: We would like to acknowledge funding 
from the Australian National Health and Medical Research 
Council (Project # 323200), the Raine Foundation at the 
University of Western Australia, Healthway, the Arthritis 
Foundation of Australia, and the Arthritis Foundation of 
Western Australia. We would also like to thank Rosemary 
Austin, Lee Clohessy, Alex D’Vauz, Clare Haselgrove, 
Monique Robinson, Nick Sloan and Diane Wood for 
collection and/or initial processing of data.
Correspondence: Professor Leon Straker, School of 
Physiotherapy, Curtin University of Technology, GPO Box 
U1987, Perth, WA 6845, Australia. Email:  L .St r a ker@
curtin.edu.au
References
Ariens GAM, Bongers PM, Douwes M, Miedema MC, 
Hoogendoorn WE, van der Wal G, Bouter LM, van Mechelen 
W (2001) Are neck flexion, neck rotation, and sitting at work 
risk factors for neck pain? Results of a prospective cohort 
study. Occupational and Environmental Medicine 58: 200–
207.
Briggs A, Straker L, Greig A (2004) Upper quadrant postural 
changes of school children in response to interaction with 
different information technologies. Ergonomics 47: 790–819.
Chiu TTW, Leung ASSL (2006) Neck pain in Hong Kong. A 
telephone survey on prevalence, consequences, and risk 
groups. Spine 31: E540–E544.
Croft PR, Lewis M, Papageorgiou AC, Thomas E, Jayson MI, 
Macfarlane GJ, Silman AJ (2001) Risk factors for neck pain: 
a longitudinal study in the general population. Pain 93: 317–
325.
Dankaerts W, O’Sullivan PB, Burnett AF, Straker LM (2006) 
Differences in sitting posture are associated with non-
specific chronic low back pain disorders when patients are 
sub-classified. Spine 31: 698–704.
Duggleby T, Kumar S (1997) Epidemiology of juvenile low back 
pain: a review. Disability & Rehabilitation 19: 505–512.
Dunk NM, Callaghan JP (2005) Gender-based differences 
in postural responses to seated exposures. Clinical 
Biomechanics 20: 1101–1110.
Edmondston SJ, Henne SE, Loh W, Ostvold E (2005) Influence 
of cranio-cervical posture on three-dimensional motion of 
the cervical spine. Manual Therapy 10: 44–51.
Falla D, O’Leary S, Fagan A, Jull G (2007) Recruitment of the 
deep cervical flexor muscles during a postural-correction 
exercise performed in sitting. Manual Therapy 12: 139–143.
Griegel-Morris P, Larson K, Mueller-Klaus K, Oatis CA (1992) 
Incidence of common postural abnormalities in the cervical, 
shoulder, and thoracic regions and their association with 
pain in two age groups of healthy subjects. Physical Therapy 
72: 425–431.
Grimmer K (1996) The relationship between cervical resting 
posture and neck pain. Physiotherapy 82: 45–51.
Grimmer K, Nyland L, Milanese S (2006) Repeated measures 
of recent headache, neck and upper back pain in Australian 
adolescents. Cephalalgia 26: 843–851.
Harrison DD, Harrison DE, Janik TJ, Cailliet R, Ferrantelli JR, 
Haas JW, Holland B (2004) Modeling of the sagittal cervical 
spine as a method to discriminate hypolordosis: results of 
elliptical and circular modeling in 72 asymptomatic subjects, 
Australian Journal of Physiotherapy 2008  Vol. 54  –   © Australian Physiotherapy Association 2008 133
Straker et al: Adolescent neck/shoulder pain, posture, and gender
52 acute neck pain subjects, and 70 chronic neck pain 
subjects. Spine 29: 2485–2492.
Haughie LJ, Fiebert IM, Roach KE (1995) Relationship of 
forward head posture and cervical backward bending to neck 
pain. Journal of Manual & Manipulative Therapy 3: 91–97.
Hertzberg A (1985) Prediction of cervical and low-back pain 
based on routine school health examinations. A nine-to 
twelve-year follow-up study. Scandinavian Journal of Primary 
Health Care 3: 247–253.
Mac-Thiong JM, Berthonnaud E, Dimar JR, Betz RR, Labelle 
H (2004) Sagittal alignment of the spine and pelvis during 
growth. Spine 29: 1642–1647.
Murphy S, Buckle P, Stubbs D (2004) Classroom posture and 
self–reported back and neck pain in schoolchildren. Applied 
Ergonomics 35: 113–120.
Niemi SM, Levoska S, Rekola KE, Keinanen-Kiukaanniemi SM 
(1997) Neck and shoulder symptoms of high school students 
and associated psychosocial factors. Journal of Adolescent 
Health 20: 238–242.
O’Sullivan P, Dankaerts W, Burnett A, Straker L, Bargon 
G, Moloney N, Perry M, Tsang S (2006) Lumbopelvic 
kinematics and trunk muscle activity during sitting on stable 
and unstable surfaces. Journal of Orthopaedic and Sports 
Physical Therapy 36: 19–25.
O’Sullivan PB (2000) Lumbar segmental ‘instability’: clinical 
presentation and specific stabilizing exercise management. 
Manual Therapy 5: 2–12.
Palmer KT, Walker–Bone K, Griffin MJ, Syddall H, Pannett B, 
Coggon D, Cooper C (2001) Prevalence and occupational 
associations of neck pain in the British population. 
Scandinavian Journal of Work, Environment & Health 27: 
49–56.
Perry M, Smith AJ, Straker LM, Coleman JL, O’Sullivan PB 
(in press) Reliability of sagittal photographic spinal posture 
assessment in adolescents. Advances in Physiotherapy.
Poussa MS, Heliovaara MM, Seitsamo JT, Kononen MH, 
Hurmerinta KA, Nissinen MJ (2005) Development of spinal 
posture in a cohort of children from the age of 11 to 22 years. 
European Spine Journal 14: 738–742.
Reitman CA, Mauro KM, Nguyen LMS, Ziegler JM, Hipp JA 
(2004) Intervertebral motion between flexion and extension 
in asymptomatic individuals. Spine 29: 2832–2843.
Rudolph KD, Flynn M (2007) Childhood adversity and youth 
depression: influence of gender and pubertal status. 
Development & Psychopathology 19: 497–521.
Straker L, O’Sullivan PB, Smith A, Perry MC (2007) Computer 
use and habitual spinal posture in Australian adolescents. 
Public Health Reports 122: 634–643.
Szeto GP, Straker L, Raine S (2002) A field comparison of neck 
and shoulder postures in symptomatic and asymptomatic 
office workers. Applied Ergonomics 33: 75–84.
Szeto GPY, Straker LM, O’Sullivan PB (2005) A comparison 
of symptomatic and asymptomatic office workers performing 
monotonous keyboard work–2: Neck and shoulder 
kinematics. Manual Therapy 10: 281–291.
Vikat A, Rimpela M, Salminen JJ, Rimpela A, Savolainen A, 
Virtanen SM (2000) Neck or shoulder pain and low back 
pain in Finnish adolescents. Scandinavian Journal of Public 
Health 28: 164–173.
Wedderkopp N, Leboeuf-Yde C, Andersen LB, Froberg K, 
Hansen HS (2001) Back pain reporting pattern in a Danish 
population-based sample of children and adolescents. Spine 
26: 1879–1883.
Statement regarding registration of clinical trials from the 
Editorial Board of Australian Journal of Physiotherapy
This journal now requires registration of clinical trials. All clinical trials submitted to Australian Journal of Physiotherapy 
must have been registered prospectively in a publicly-accessible trials register. We will accept any register that satisfies the 
International Committee of Medical Journal Editors requirements. Authors must provide the name and address of the register 
and the trial registration number on submission.
